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Geotectonic zonation scheme of the Republic of Armenia

Scale 1:1 S00 000

by Arshaluis Gabrielian
with modifications
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Scheme of tectonic soning of the territory of Georgia
(I.Gamkrelidze, 2000).

I-Foldsystem of the Greater Caucasus IT Transcaucasian intermountain area. I1I-Foldsystem of the Lesser Caucasus.

I, -Main Range zone 1} _Western molassic zone of sinking 1y -Adjara-Trialctian zone
I, -Kazbegi-Lagodekhi zone (Rioni intermountain depressional); m } -Guria subzone
I, -Mestia-Tianeti zone 15 _Central zone of uplift; 1% Northem subzone
I, -Chkhalla-Laila zone 11 3 -Eastem zone of sinking lll? -Central(axial) subzone
1 ; -Gagra-Djava zone (Kura intermountain depression); 1 ‘: -Southern subzone
I 6 -Novorosiisk-Lasarevskoc zone 11 ; -Kantli molassic subzone; 111 3 -Anvin-Bolnisi zone (block)

1 % -Gare Kakheti molassic subzone; m 11, -Djavakheti subzone

3 -Alasani superimposed molassic subzone 12 -Bolnisi subzone

3 (I 1, and 11 ; correspond 14 -Lock-Karabakh zone
to Georgian block). lll; -Locki subzone

m2 -Gektapa subzone.
%
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0 5 10 20 30 40
g Lacustrine, lacustrine-alluvial sediments of Shirak, Aparan, 1 :800 000
Q, Araratian sagging, sands, clays, pebbles, coguinas, diatomites 4 66
I c J.K
loess claysoils (130m) Pt
21 N 2( 1 ) Daleritic and olivine basalts with middle lava layers of lacustrine and lacustrine-alluvial =
2 friable sediments of sands, claysands (400m) 'g o
v
51
{ szm- Marine sedimentary rocks; limestones, merls (310m)
Intrusive rocks. LeL i ), .guartz il ),
gabbrodiorites(vd). Extrusive subvolcanic rocks, basalts(8), riodacites(it),
. S .
54 Marine volcano-sedimentary rocks. Tuffbreccias, tuffconglomerates, o ’Q‘" diorite-porphyrites(dz)
K k,-st | 1ava floods of tuff-sar e (850m)
60
M I i fol B i d basalts, their tuff: Kz
larine volcano-sedimentary formations. Basalts, andesitebasalts, their tuffs, 2
56 tuffbreccias, limestones with lensy layers of jaspers, radiolarites and other Exlrysdve—sgbyolmqlc;ummslms
th'k| silicites. Marine sedimentary rocks, sandstones, marls, limestones, alevrolites, e iz A acites(Z), riaites, riodacites(i)
conglomerates, tuffbreccias, uffsandstones (2000m) e
e
59 Marine sedimentary rocks. Limestones, marls, sandstones, tuffsandstoness,
K:S-t, | tifbreccia, basal conglomerates (330m) OTHER SIGNS

70 J.o-tt Marine volcano-sedimentary racks. Tuffconglomerates, tuffbreccias, Centres of quartenary volcano
40- andesite lavas, limestones, dolomites (1000m)

72 Jk Marine sedimentary rocks. Conglomerates, gravellites, sandstones, clay g
2 schists, limestones {1000m)

7

by

The central craters of upper pliocene Aragats ploygenetic volcano

% Landslides
73 J b-bt Litoral marine volcano terrigenous deposites. Argrillites, alevrolites,
2 sandstones, layers of coal, andesitedacitic tuffs, tuffbreccias (1300m)
a Faultes
1. major a-real, b-supposed
Marine sedimentary, volcano-sedimentary rocks. Argillates, ‘/-/:g ) ! PP
J'-sz1 sandy-clay schists, arkose schists, conglomerates, andesites,
diabases, their volcano fragmentary formations (800m) Ef;’% 2. secondary a-real, b-supposed

E§3 study area
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OUTCROPS BASALT OF K2t-K1 UNIT NEXT TO BOREHOLE 3 AND DOWNSTREAM OF BOREHOLE 1
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Q-Quaternary system (undismembered). Genetic types of deposits: a-alluvial, m-marine,
am-alluvial-marine, I-lacustrine, la-lacustrine-alluvial, Im-lacustrine-marine, ap-allu-
vial-proluvial, pd-proluvial-talus deposits: coarse gravels, blocks, gravels, sands, con-
glomerates, clays, loams: g-glacial; apg-alluvial-proluvial-glacial (fluvioglacial)
deposits: boulder-coarse gravel accumulations, loams, sands; al-subaerial calc-alkalic
andesites, dacites, andesite-dacites

Qw-contemporaneous deposites: a-alluvial, am-alluvial-marine, m-marine, Im-lacus-
trine-marine, p-proluvial, ap-alluvial-proluvial, Ip-lacustrine-proluvial deposits: coarse
gravels, sands, clays, sometimes peat bogs

Turonian, Coniacian and Santonian stages. Artvin-Bolnisi and Lock-Karabach zones:
lavas, extrusions and volcanic tuffs of calc-alkalic and tholeiitic rarely-alkalic basalts,
andesites, dacites, dacites and rhyolites, tuffites, tufogenic sandstones, limestones, sand-
stones and marls

Cenomanian stage. Artvin-Bolnisi and Lock-Karabakh zones: basal conglomerates, grit-
stones, sandstones, sandy clays, limestones, marls, lavas, voleanic braccias, heteroclas-
tic tuffs, rhyolites and dacites, in lower part--basalts and andesibasalts

Upper Jurassic (undismembered). Mestia-Tianeti zone. Clastic-limestone flysch: clastic
limestone, rarely sandstone turbidites, pelagic marls and clay shales. in places--alterna-
tion of marls, limestones and clay shales.

Georgian block and Gagra-Djava zone. Lagoonal-continental deposites: particoloured
aypsiferous clays, argillites, sandstones, breccias and conglomerates, intercalations and
benches of limestones, dolomites and marls, in places—-lavas and volcanic tuffs of alka-
lic and subalkalic olivine basalts and trachytes. In upper part of section intercalations
and lenses of gypsum and anhydrite (particoloured suite).

Artvin-Bolnisi zone: shallow-water marine crystalline limestones, marls, particoloured
clays. Lock-Karabakh zone: calc-alcalic and tholeiitic basalts, andesites, rarely dacites
and their volcanic tuffs, intercalations and benches of limestones, marls, cherty shales,
sandstones, gritstones, conglomerates. In lower part of section--lenses of anthracite. In
upper part--thick-bedded and massive limestones with thin beds of marls

Middle Jurassic granitoids (granites, granodiorites, quartz-diorites, diorites)

1
45°0'0"E
Other symbols

Stratigraphic boundaries and intrusive contacts: a-trustworthy,
b-supposed
Contours of large landslides

Voleanic centers

Boreholes. In numerator--N of borehole, in denominator
its depth and age of rocks on face

Nappes
Reversed faults and thrusts
Normal faults and faults of unstated nature  nature

Strike-slip faults

- Study area
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CLAYEY SEDIMANTARY OF ,,Q UNIT
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BASALT ROCK OF K,T-ST IN DOWNSTREAM OF BOREHOLE 2, IN TRENCH CREATED BY RAILWAY
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SAMPLE PHOTOS OF SURFACE CONDITIONS
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SAMPLE PHOTOS OF SURFACE CONDITIONS
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39009BHM05 OO0 30365BHMEMO LoEM0SEGIJ00) BMEoOl alibdsdy.

B900L30gM0 LobsMYJIWM PHOHOO s 39ET0Z30 MDY, YR9RTIZ0 JJOIIOM 339OHPOMO
5390l BOHMB3geboymes  LsdoMzzerol boddodom doygbgdmero, wbos  3Jmbogl
0305600 LodoM33wgd0 BogMowo 1.5 (3mGoBmbEsmm™o) -ob Bgdmm 1 (39MEH035¢w960)
LodOEYOL 3GrIMgJ30s 69d0LBOIMO LsdoM33w0ol 30Ol J390Mmm, MY Jo9sMgdl ddody
3mfgmdoEMmdsl (39E0, 300009 osbemgdom 1 3/L82), s 1 -0L Bgdmm 1 396MEH03SWIMHO
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3-2-3- 358d¢ng w1650056Mds s dMBHYgeo Lsdot33engdols slbds

I

d00056md5d0  BAZ900 39ddEg MBIMOBMBdS s J39oBgbol Mgodzool dmrErmlio
L5A0MIZgdoLs BOYYBOL FobBMToMdgd0o 63X60, 8dX108 s 109X123 599090 Bodmemm
©®bol 439esBg sdWs J0dEgdscg Jobgdols d39d8mm 3.4 s 5 Fg@®ob LoEMIY)Hy s 593L

6530900 300069 5.0 LI BIMZS FgRLYdIMO OMYMO3 F9dIYO:

e BH-1/4:
Foundation Depth (m) Qai (kg/cm?) | Ks (kg/cm?®)
3 (on bedrock) 21.2 4.2
*6mX6m 4 (on bedrock) 21.2 4.2
5 (on bedrock) 21.2 4.2
3 (on bedrock) 14.8 3.0
*8mX10m 4 (on bedrock) 14.8 3.0
5 (on bedrock) 14.8 3.0
3 (on bedrock) 12.0 2.4
*10mX12m 4 (on bedrock) 12.0 2.4
5 (on bedrock) 12.0 2.4
*89D000 ©IGIMZS 93MmBEMMEdL 453dEg MBMOIbML
e BH-2:
Foundation Depth (m) Qan (kg/cm?) | Ks (kg/cm?)
3 1.38 0.33
6mX6m 4 1.44 0.33
5 1.50 0.33
3 1.20 0.24
*8mX10m 4 1.20 0.24
5 1.20 | 0.24
3 1.34 0.31
10mX12m 4 141 0.31
5 1.48 | 0.32
*89D0MOM0 ©IBIMZS 53MmbEGHMMEAdL 2593 MBoM0sbMdSL
e BH-3:
Foundation Depth (m) Qan (kg/cm?) | Ks (kg/cm?®)
3 7.98 1.6
*6mX6m 4 7.98 1.6
5 7.98 1.6
3 6.07 1.2
*8mX10m 4 6.07 1.2
5 6.06 1.2
3 9.71 1.9
*10mX12m 4 9.71 1.9
5 9.71 1.9

*89D0MOMO ©IRIMZS 53MmbGHOMgAL 459deng M656056MdL
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Pae = E?’H (1=K K
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sin(¢ + &)sin (¢ — 0 — B) 2
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0 = Arctan(

)

\%

1- 6938960069005 $=34°,30° — 0l 353ynbqds bOdosbo s Mobosbo gMmggdolmzgol s el el
9430560 IMg900Lm30L.
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599 gEMs300L 3MA3MbgbEYdOL T935MIYds JofHob 4M930ES300L sSJlgEgMmSE0LMSb ,,g7".
095300l 35B0M0 dsgms: 35L0MO doerol doB3969d9wo 390l ALHIM0Z FoblsBLIMmMEO
096905 Gmam®3 d90y™do
Pre= 2 /H*(1-K K

Gmdgemdos  3sbomMo  JgFomero  bosoaol  3mgx030gbdo, KPE,  ©5353d06090mwos
DMQ09gmH 356539EHM0 OHmymez KAE 899amdo gobdmergdoom:

Cos?(p+i-0)

U
LE

sin(g — &) sin(¢ + B — 0) 2
cos(f —i)cos(o —i+6)

COSEC0S %iCOS(5 - i + 9){1 —\/

Mbs 500603bML, GMI dofiolidz®ol dsgrgddo Bossgol 6930l s@sfitxzozo dofimpgdols
095mdom, 300gdEo dsgs 56 03mddggdl 39wl doMmoEsb sBmdogr  dsbdoby. PA
9gd0900900L bHsBoL 2obLOLEDBLIMmIE M93MT)JIYW0s BESG0IMMO dogrol PAE  godmmgans
©5 ©0b6530319H o LEAHIGHMIMGO doggdl ImMOL oblbgeggdol [IPAE=PAE-PA (6Hmdgeros
L35 oEME 0dmddxEIdL 39000l doMosH 0,6 H -0l 3s6dowby); 3999y

ol o o
A 0 _\q 03 AP, DOTH

09309969090 wos  ©o3dzsm KV=KH=0 @5 UAHo@o3zmeo dogrol PA  gobsBmds
0653037960 3533060900l g5dmygbgds.

3-2-5- yBHools Jolssems

BoB533900l  Lod)dsmgdolomzol ymowol dsloers mbs 0dbgl 39Mo© AMOMOMYdIEO
366N sGmwo  doboes  (BogdlodswMo  goMg Bmdom 3 0bRsdg) msgzoLBsEo
MOQ96M0  BoBHgM09d0LYD, OMYMMOES BMMEWYdO, dosbol Bglggdo, ©s  BgwdgEo
950060Lob ( 56M0d9gEHgl 10-sb 15 30m3gbEsdg olisgrols Mo fmboo odeMgds bmdge
200 5.8.9. LEGBPWIOEHMEO LogMdo). BHgbEHOL 899IV WoYHBMBdOmM, B3gbo sHBMOs HMA
b6930560 Foboens 35MHR0L0S YHool sdmbogligds N:3 Lsgg®do do3crol 9999y.
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3-2-6- 4®0emqd0l ImHymds

g460ol dsbogns bs 0gml dmmogligdeo 3mMmOBMBE e dM9qdTdo s65w9dgE gL 20
Lo6E0dgBHMOLS Lobdgdo, bmem sBsMhgbo dmgero sl HBgdmm Mbs 0ymls sdmgLgdwmwo.
doboens I0M990do bs 0yml Gqlodsdolio d+496936M030 d9d500y9bermdol sfgligdmwro
399336003900l Joboqdsq. Boloerols aliggergds 56 4oddMowgds, s bbgs bodwdsmgdo Mbo
0y4mUb dgLOMEdME0o, OHMES bLEFoMM 046905 BsdMYse0dEIL MOIBOHPOBM FHYbosbmdOl
3909500996 Mds IH9g00L 493000, JoloEns MBS 0gmb doe0sb b3geo, GMAP JglsdErgdMds
dobgL dgLods3oL F98F0MMYdSL 56 IMIMSMBL, YMroerol yzgas bsfow by gzges Lsdmdom
b5 0gmb 998969390, Lobsd FoLogns 56 godmmgds BoFoMm 8bgdcM03 J9doygbumdsdwY.
099 BoLod 046935 dog0sb M0, FmbbmE@gds Mbs 0dbgls gl gdeo
9fymdomdom, HMIgoE 30sfmEgdl fyowl LHm®s.

90{oBg L¥FMT5MGdO MBS OYML 455 YdI0o 69dOLTOYGH OHML, HrMEILS3
05053059Mx30e9390 890093900 56 dgodergds 0dbgl dowgd o deog®mo 3030 odm, sb
bbgo 5050535305930 909¢0 daMIsMmgmdol godm dofisbg. HgMo@memool dofjs bgdolidog®
MM Mbs 0gmb ©sgdsbgd o Bgsdomol Iglisdsdolo M9bszol M bEbagelioymes.
B30 L35G MBS 0YML YoaMAgEgdmero bbsd yMowro 0dbgds ogMow 993010
85gdbodse Mo bod330030L 95 3GIM(396EDY 996531 gd, BMMYMEE QoBLBEIGWWwos ASTM D-
1557 (babgdgsz0mo 3Hmd@mmo) - ol 3gommEOom.

g4mowol 539006  3mbGHOHMo  sMHoL  do0sb  360d3bgemgsbo.  gGmbowo  gMGmomgds
999690 mdol G gdol dodsMm 560, Fsdslosdy, obgmogg 960d3bgwmzsbo, Gmymes
fobobffoo 33935 @O oY96s.  YHowol bsdolbol s domhgmwo 39933003900l
d9Log30Lgds, dofjol 1Lod33M030L BHYuEBHIO0 Mbs 0gml BofoMdmgdo  3350GOEOIMO
Bossgol  06g0bMol Bogm. dofolb Lod33m039 Mbs oyml FgsMgdMo  Lodzzmozol
b560LbmB, HMIgeros Mbs 0gml 50156530900 030y, o3 AoBLIBOZOWO..

3-2-6-1- 50030030 g056HIMdOL 3dHsEIds s dofjols Lsdmdscmgdo

50030 dY0MYMdSBY BgdoldoghHo dd9bgdcrmdol (ob, LE®MIBHOWO sMGggdo s FHgdo
Mbd 0gmb 25639600 6050s0LA0 Bgs Bosayol FMOL dm(30¢gdOm.

(95000 bz gdgwo Lo®mdg by oyml sbLsbLzOmo Loghigdo, mdiss B39b
3985890 OMI  FoOOPoE0-3 -bogzol 50 LA s Bmyss 20 BsbEHoIgBHMod 30
LobGH039BHM9®Y T30 gds Bb3s F50IMVOWGdOLMZ0L (FsdMrowo -1,2,4) 0dbgds LsFotmm
bod0M33wOl 5393030, Yzgws  IMEFOW PO vMg by  0gmlb  YMMHOILIOIOM
©HMZ5¢09M900o 69d0ldogHo vgdo sMmol EabobyMac..

s soos\n SOOSUNG Engineering and Consulting Date:

nnnnnnnnnnnnnnnnnnnnnn

- Page 30 of 35
i Tunnel Sadd Ariana 02/2019



http://www.soosungeng.com/ko/index.asp

Design and Construction of
Bagratashen Bridge

The Ministry of Transport, SOlI and Founda’[ion Ministry of Regional

Communication and . . Development and
Information Technologies of Investl gatl ons Infrastructure of Georgia

the Republic of Armenia

3-2-7- ®b300 5 BJHId0L I FM5

e BH-2 & BH-3:
5050MT> 83935000560 2 FgBHEm0sbo MbOgdoLmzol B3z9gbds bser0Bds sh39bs MM olobo
096995 LGHod0WMH 60530 M0mMJdob 39MEH039WMMHO 239000 RsdmMFMHGd00 Mo
9™ ds6Mmd5d0, MHBOMB3gwymaBowo OHMI  STNDBOOWO  Asbogrs Imegzlbgdo  0dbgl
d9L5dsdolbo  396doEol FMIMEIO0 S EITIGHIIONO IGZOOMIS 533500 MBOOEIGOOL
SBWML (OB 15300056 530w gdMwo. bosoydo dgBo BIMEIdOL Mdogzo FOom, B396 356G
00 sBOYBY GmI olbobo 0d6gds LGVowMMO 0go39 3Mmbgdo, Tgbodsdobo  B3z9b
6930996 5305L 3709300 1 390G035IMH0B 1.5 30HOBMbE M ©odsb9d599 ooyl
dodbodocry® 3 FgBH® LodseergdEg. BIOOMIGPOLMZoL Lodspwom 3 Jg@m®dy dgBo 1.5
d9@®ob Logsbols MbOOWo »bs 0ymls 539390 boswagdo bligbgdwo 3mdogo sgsbgdol
9m39@ 3 39HO 39OH03@ M 0b6GHIOZow Y.

e BH-1&BH-4:
3900l 330935 B39690L, MMI y39es OMIO0MO BIOPMOO 046905 LEHIdOWMMHO MomJdol
396030350 OH0  B9HEI000 Ebwmgdom 1.0 dg@®olb LoeMIgby. FgBHo M(E39LIL0 S
MRO® OIS ©9Bgd0LMZ0L Bosoyol 3mEgb3E0IMO WOl {gsermdom MbGmS »bos oyml
dgbOMgdwo  Jmboermbgwo  Lo®gbsgm  LsFommgdgdom  dofoldzgds  Fywob
3oL53MBBHOMMWYIWH.
Y39wWws 330 BIOEMO0 by 0ymb ImFGowo 1.5 3mOmobmbEHIwM©m8og ©s 1.0
3960303506599 96 99bseBMbd Mo 39ME035 M0 39gbol 4MmM3000 6 JgbstBMbgd o
LEAOMIGHIOJPom, S MBS 0gml PHEMEO JOMDOOLY. 50gd35GIM0 MYbs0 »bS 0yml
MBOMD39WYMBOWwo 9@ AO0WAPPIMGNISDY  bgdolbdogho  Bgsdommwo  {gwol
b GO5 bHF0MIZEOL 5M)IB0I.

3-3- B33t 3oL s 319933000 Gsemobl Lobf®msxggdo

5Q30dY05MYMOOL  Booogol FMobs s 379Fd3000 Fowmol LoL(MsRggdo  oobmds

3606  IM9gdg  Lbgoslbgs  Lo®dggddo  mbMowldlzgdmms  GHgbGwOo  dgomEoL

39909g49b900m. GgbG ol 99093900 0O0MNMYMWO Fs0INMHOMOLM30L GOl 890g0:
o J50OOOEOo-1:

- B33mFM0L BHowmol Lobjmsgg dgemygmdl osbarmgdom 395 b 505 9/{j0 -dg dofjols
90530600056 3 3-0b LoEMIGIY S TYMHYJMBAL ssbermgdom 1280-sb 1425 9/{j0-0g 3
d LoOEOI0H 63 LoMIYIY.

o JOMOOOEO-2:

- Bs3mFM0L BHocreol LoL(Msxgg dgMygmdl ssbermgdom 310-sb 380-dg 9/(d dofols
B903067006 6 9 -b LoE®Igdy s IGMYgMBL EssbeErmgdom 380 -sb 480 9/fd-dg 6 d
LoE®IoEsD 12 3 LoEY®IgdEy s FgMHYgMBL EssbEMgdom 745-sb 855 0/{j0-dpg 12 0
LoMdosb 15 9 Low®dgdwY.
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e BH-3:

- FOob BHowmol Lolfmsgg IgMygmdl ssbwmgdom 342-wsb 385 d/ff dofjol Bgsdomosb 4
39¢®0b LoMIGHg s FgHYgMBL 385-sb 848 9/f) 14 393 0L LoMIoEsL 17 IgEHGOL
Lo®IgdyY.

50030 3G05MMdOL A3l F9RM YD, JeoliGoMmdOL, FOHOL JmErIEMLo @S

306050 3360l IMEEYLO o056 B0 WOF0EMdOL EMBYGdT0o (10 to 10°) sGol

51939 39FMMZOo oGO0 Bo ol LOLHMIROL godmygbgdoo.

93905 F509MH0Ol BHILEGOL 9L s 3MeEobmdore dgmmby oyPbmdom,

L9goLdMMo Jobgdol Lo®mIg SMOL Jggsligdweo MHmym®E 85 gEH™o.

G9bGHOL 890093900 HomdmEygboos 0 MLBHM309dbY 3-1-1, 3-1-3 -0l dgdzgmdOm.

3-4- 1golidMMo BMbsz0s
UBC 3009 05460bmdom, 6050050l G030 sGol Hmamea Sc .

3-5- 2500b93500995, Br3Erdols (33¢0e0ds S Bs3Mba®mgz0L Bglisdergdenmds

5Q30dEY05MYMOOL  Jobgdol BEYMIsMMBIBY IYMEDbMBOm, 9B SMOL  Fombg35gdOL,
BodmbaMg3zols o  BsdmbyMg3ol  dglodegdermds  dmbormbgwo  99m035Hgdero
5Q03Yd5MGMOOLMZ0L.

3-6- 35035605 5 MYbsg0

Jobgdol  BaMdscmMmdsBg  IYMEbmdom,  Jobgdol  godBsMMds  mobosb  Bossydo
(390H©00-1,2,4) 9535L9dM@0s MHMymGE 39MY930 bwmgdom 107 to 107 babEHodgEHGo
{0900 o B9dosbo booixolm3zol (Fodmmmowo - 3) Jgxsbgdmewos OHmamOE 996MHY9g30
©bmgdom 107 to 102 LsbBodgE®o §s980. 98335050 bMHgdosbo  Boswogolmzgol
(F909OHoo -3) B39Mwgdmo30 139w gdol dgmmo dglsdwrms odbgl gedmygbgdmero
Lo®fgo30 LOLEBHYAOLMZOL, Toa®sd MObosBo bBosEIFOLMZOL (Foddrowo -1,2,4) Js6gdols
Q505 350bx3500905B9 YMBbMBdOM, B39 9dMH030 I3 gdOL FgMEYdO 56 Fg0dEdS
0g469L  259mygbgdmmo Lodfigszo Lo@gdobmazol s 1g3GHo3mo 53%gd0 Tglsdems 0dbgl
3980myggbgdeo. blgbhgdmo 2odBHsMmMmdgd0  sMHOL 3MMODBMBEIMMO S 39MOE0IIIMO
10OYJOOL LodwySEM.

I9lodangdgeo 259mMg3b3s 96 2oag3b3zs, godmfizgmmo Bgs3ocmol MM39300 dglsderms
0gd69L  5©0IMRb3OO0WO BoM9bogm sOHIOOL 5390000 5RO IOYdMIMIOL 0MY3WOZ3 S
500 5J9Bg000m 53 JofogMoEdsd@Y.

31939, ©93396gdMW0s, BYII30MHOL BsAMTOL 5©IMAHZMS BodoMIZEGOOL sberMmdsbenm.

3-7- 4obgol Loldq

369JGHoL 50 dYOsMYMBBS 5 6050l FYMTsMIMdIDBY IYMPbMdOm, yobzol
dodLodscrMo Lolidg mbgs ogml 1 dgEH®bBg bsgargdo.
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3-8- 6050330l 653960

9309969005, MHMI Bosoaol Bowrgdo 0gmb  gobwsygdmmo dFoodmE  99360MEo
3056 seMEo Fobogrol LsdoM33e ol B0BsMMNIGIOm.

05306850 §Y5elsEobsmol Lobdg 15 Bsb@0dgE Mo, 350250 FM>IOMYOI0 Lows s
b6Mgdo osbmgdom 260 dodbodocrm®o Bmds, N:200 Logg@do gogwowo 5 3MGm3gbd by
Bogzwgdo i3owo 43085 0db6gdmes 58 FoBbobmgol Fglodsdolbo. B3z9b  M93m3gbsEosL
370930, I 6530900 0gml 350639 496we90Mmw0 3bgdMH030 FomMbg350gdJo FoMLOM,
3990300905 5339693, M™I Hyarol mMmdwdo 3Hqbosbmdsl F0Mm930egds 593l oM™zl
B09d0L J4390mm s 99oLdwrms godmofizomlb dos do®mol Loliggwrg. mv) Loliggwrg 56 sGOL
396bommo HMYMOE 5MLILWOZ390, B5F0b JoMLO 56 sHOL LoFoMMm.

3-9- 2%B0b Larsmo bsfoado

A9bAOL 990093909 syMHbmdom, CBR 0oMgdmwqds 95% ULobgdgsawrow Lod3izmogzqdo,
39X9M900o 3MIoMgmdTdo sMol 9 s Fs8sbosdg 11.4 FHmbs ©gMdol Lsfyolboom, B39
93039605309L 3995930 939539600l 259mygbgdslL (39 B9boL, Lodo®3z9W LY S SbGsEEHOL
360l 990339 ™d0m) d0b0dsermo LOHKo bobdoo 40 LsbEodgE®mo.

93983060l dslsews  Mbs 8903930096  605IROL  9aM9ROAL, 0MBgdGmOZg 96 FMIBogdmen
B569390L, MMIwgdog dmoEszl doMmoMss© J3ob, bMHYAL 96 Logosl s sbgzg FmoEsglL
beqdl/mobsls s 9dgsmgds AASHTO-bs s (9dbozmdo 300E96Mm039d0l domcmmbs s N:101
9obolosmgdgEL (Dol Bmso Tobslosmgdargdo, dgmeg 4sdm3gds, 1392/2014) mbws ogmb
9t0936™ 3696 IgEHMHomE d909060MmdILmb msbbgg®sdo.

39> Bg6ob 8sbseroliongol Hg3mBgbradreo 3@brwmdydHhorwo BjEagbowmds
bsgg®ols sgagbs 350535¢m0 3O 39bEd0
| I i v
2" 100 90-100 100 -
1.5" - 100 - 100
1" 75-80 75-90 75-95 90-100
§" 30-65 40-70 40-75 55-80
0
No.4 25-55 30-60 30-60 40-60
No.10 15-40 20-50 20-45 28-48
No.40 8-20 10-30 15-30 14-28
No.200* 2-8 3-12 5-12 5-12
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* 439005 8960L dolsemols 2o94obgzol LobMLEHOLM3Z0L, LsEgMo N:200 asg3womo {mbs 8godwgds ogmlb MG ™
©O3GONME0, 300009 Moxol Jgusligdgdo. iLsMHIMbldwsw, M93mdgbrgdmmwos 58 dgx3sligdols
3%-om 998306905 0bL3gdEHMMOL HBgsdbgzgELmdols 4399.

* Lo N:200 -0l 259360 §mbs 56 Mbs ogmlb 39@0 30609, Logg® N:40- Go god@Eomo fmbol ..

93905 896900 Mbs 0gmb sRIBOE0, 899 F0OMYOMEO Jsbgdols dgdzgmdom, 10 13 Loliggdo.
906085¢0 0 5 LMV GIMO a3 BgsdoMby.

L5306 330l Fobogrs MBS 0YmML 35O AMSOYOMYIOO 5MJRSG0, b WIGgbowo g3,
390 803936, BLBms, 0009939, 399deg B3MoR9BEJOL, 290MmBoGIEo b5FMgdol
0OOYIL: ©33OIYLYPII, B, FgIbRYs3 BOIL.

AASHTO- Lo ©@s $9dbozmco 300@gM0mdgool dowmmmbdy ©oymbmdowo dsbsgrom s
3sbsboGgdgeo N:101 (ol BmAso Fobslos@gdegdo, IgmMg godm3gds, 1392/2014) mbgs
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*d39©5 8960l Fobogrol gogobzol LobLGHOLm3oL, boggmo N:200 gogwomo fmbs dgodwgds oyml

MROM  IIWIIMWO, 300009 3MsxolL  Fguoligdgdo. oLsM{dMbgdws®, M93mdgbrgdmwos s
d9535L900L 3%-0m 999306905 0bL3gdEHMEMOL bgsdbgggwmdol J3gd.

*15396 N:200 -0b 24593960 Hmbs 56 Mmbs 0ymb 3930 30M9, Log® N:40- o 259 sM0o Hmbols .
GJ 3906 oo Oy 0G0 306MY, 539 %06
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Test No. : DH-01

Location : BH-01
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Test No. : DH-02 Location : BH-02
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°Pox3 £ 2 & & St
reE3 - - B & 8¢ BORING NO: BH-1
g 2 £ 5 £z 23S
E & o = 3 r - PEAK SHEARING STRENGTH £ < PROJECT:DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE
< = 2 - 5‘ 0 G E (KG./ICM?) o]
=) o] <ZE g 3 5 5 o o LOCATION:BORDER OF ARMENIA AND GEORGIA (DEBED RIVER)
o < <
< 8 3 & & 30 25 20 15 10 05 0.0 COORDINATE: X=486148.7  Y=4864259.8 Z:442.5
0 GM |DARK GRAY, SILTY GRAVEL, VERY DENSE (MAN MADE FILL).
22 21| cc |PARKGRAY,CLAYEY GRAVEL, VERY DENSE (MAN
22 o MADE FILL).
1 ez 2
W/ CL |BROWN, CLAY, SOFT (MAN MADE FILL).
20.3 34.7 | 19.4 | 15.3 2t %
0.4 af
5
<
<
5k o
0.7 6f
L BORING TERMINATED AT 6.0 METERS ON 2018.10.03
. GROUNDWATER WAS NOT ENCOUNTERED.
8 -
g -
10F
1}
12F
13f
14}f
15)
NOTE:

* NUMBER OF BLOWS REQUIRED TO DRIVE A STANDARD PENETRATION SPLIT SPOON 30.0 CM USING 64.0 KG WEIGHT FALLING 76.0 CM.

A MIRAMN

CONSULTING ENGINEERS

PLATE A-1-1a




PROJECT: DESIGN AND CONSTRUCTION OF .
BAGRATASHEN BRIDGE BOREHOLE LOG CLIENT: TUNNEL SADD ARIANA CO.
PEPPY LCOCATION: BORDER OF ARMENIA AND
JOB NO 11564-001-01 ROCK CORING GEORGIA (DEBED RIVER)
BOREHOLE NO : BH-1 DRILLING METHOD : CONTINUOUS CORING |WATER LEVEL (m) : ---
BOREHOLE STARTED: 2018.10.03 ENDED: 2018.10.04 DRILLING INCLINATION : VERTICAL SAMPLING METHOD :
BOREHOLE PROPOSED DEPTH (m) : 30.0 SAMPLE: LOGGED BY : ZAMIRAN |INSPECTOR :
BOREHOLE TERMINATED DEPTH (m) : 6.0 COORDINATE X :486148.7 Y :4564259.8 Z:44
DISCONTINUTTIES
GEOLOGICAL DESCRIPTION SAMPLH RQD . WATER PRESSURE TEST
< DESCRIPTION D
w3 o1 I P P |  PRESSURE - FLOW z =_[|2]Eflw
2o (U] = £ x €|z|s|=
z < w ~| o ol& A >|wlwlz w x| (=2
=N = = = |:E S ol O |elEIZ] ol uJ|—,IQ_< DIAGRAM E SlulX|=|=
18| & | 8|2 |¢C S Y B P = e P E E T E B £ 9klF[E|2
Elsl g | 2| 2| & Z SR M EHEEEIREREEEE = 312|435z
wlZ 8 P s & o = ng¢m5<ajzw<593 023928
e g & Q o g< 2121 [“]Z]<[2e]@|a: Umin/m  k:m/s 5 ggﬁmg
o|& o 3 = = E o
HE
|1 oH
=
—1 :H
= SOIL
—1 -H
| —1 sH
[l |BLACK, SLIGHTLY WEATHERED, BASALT, °
1| H [MODERATELY STRONG. SR EIEENEEHEHEEREEE
r ™
- HE
| 45 ~ é
H N -
= g
2| B EEEIBRIHE gl
= o)
s 5
l— s <
= : 3| |7
u o
3] H Q g [glo|=lE]|8]12] || |Z|%]"
= © N
| A 2 END OF LOG
| —1 -H
| — =M
— oH
l—] 10H
EXPLANATIONS A.P.F SPACING ROUGHNESS DISC. TYPE FLOW PATERN APERTURE
l SOLID CORE|A 0°~ 30°|VWS: VERY WIDELY SPACED HR: HIGH ROUGH|JT: JOINT U: UNDETERMINATED |T: TIGHT
[WEROUNDWATER EVEL[E 30° ~ 60WS: WIDELY SPACED RO: ROUGH FJ: FAULT JOINT L LAMINAR FLOW VN: VERY NARROW
CLASSIFICATION(RQD) C 60° ~ 80°IMS: MODERATELY SPACED LR: LOW ROUGH |BJ: BEDDING JOINT T: TURBULANT FLOW N: NARROW
D 80° ~ 907CS: CLOSELY SPACED SM: SMOOTH BP: BEDDING PLAN SEPARATIQID: DIALATION FLOW MN: MODERATELY NARR
VP: VERY POOR 0~25 INFILL VCS: VERY CLOSELY SPACED SL: SLICKENSIDE |RF: RANDOM FRACTURE W: WASH-OUT FLOW MW: MODERATELY WID
P: POOR 25~50 |CL: CLAY SEEPAGE PLANARITY MB: MECHANICAL BREAK V:VOID FILLING FLOW |W: WIDE
F: FAIR 50~75 |CA: CALCITE FZ: FRACTURE ZONE VW: VERY WIDE
G: GOOD 75~90 |[GY: GYPSUM D: DRY ST: STEPPED
FE: FERRUGINOUS DR: DROPPING UN:UNDULATING DEPTH: 3.0 TO 6.0(m) SHEET 2 OF 2
E: EXCELENT ~ 90~100 - IS: IMPORTANT SEEPAGE PL: PLANNER
AMIRAN

CONSULTING ENGINEERS

PLATE-A-1-1b



BORING NO: BH-2

wwwwwww

mmmmmmmmmm

b
mmmmmmmmmmmmmmm

<<<<<<

14
1.6 15|
NOTE:
* NUMBER OF BLOWS REQUIRED TO DRIVE A STANDARD PENETRATION SPL

P Lo M

IT SPOON 30.0 CM USING 64.0 KG WEIGHT FALLING 76.0 CM.
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PROJECT: DESIGN AND CONSTRUCTION OF .
BAGRATASHEN BRIDGE BOREHOLE LOG CLIENT: TUNNEL SADD ARIANA CO.
JOB NO :1564-001-01 ROCK CORING GEGRGIA (DEBED RIVER)
BOREHOLE NO : BH-2 DRILLING METHOD : CONTINUOUS CORING [WATER LEVEL (m) : -—-
BOREHOLE STARTED: 2018.11.10 ENDED: 2018.11.2{ DRILLING INCLINATION : VERTICAL SAMPLING METHOD :
BOREHOLE PROPOSED DEPTH (m) : 30 SAMPLE: LOGGED BY : ZAMIRANINSPECTOR :
BOREHOLE TERMINATED DEPTH (m) : 15.30 COORDINATE _ X:486042  Y:4564139.3 Z:450.9
GEOLOGICAL DESCRIPTION SAMPLE Rqr DISCONTINUTTIES |, WATER PRESSURE TEST
= X DESCRIPTI >
w w| > a = £
=10 N| x c
wlz e z|g |  PRESSURE - FLOW Z |zl Els|w
Zig 2 = E iéogg QDE wiﬁﬁg DIAGRAM E%Egi’g
2218l s | &g e | F |dolElElE B5lel: B IE I SR E < 215|252
sl s | E| 2| & > S EFEIMEEEEEEERE R E z 3|2[3lz(3
>| O < o o @] alS| < BN E E I EE A E o 2|= <|2
Wl o = le) o |=lale »|o »|Z1%1513 1. . . o 3S|15l=|d]lE
a g & e S <|z e o 2la:L/min/m  K:m/s @ o2 Hls|S
=] pins G} 2 I <=]z]=
Z|a
| —] 10
0.5/
H SoIL
e
—] 12
H  |BLACK, MODERATELY WEATHERED, BASALT o a
H o |lolulwlel2]le]z Z|=
= | MODERATELY STRONG. SR8 MEEE N =
- 3
—°H 2
= 3
u el o [a)
H 712 |8 |8]|e|=|2|8|28]1Z] | |E|5]:
= I 2 @ @
|— 14:
; w ol |m 8 nlo % 1211 .
: o |~ & o|lx 5) >|n
] 15
- END OF LOG
| — 16
.=
] 15
| —] 1o
—1 20
EXPLANATIONS A.P.F SPACING ROUGHNESS DISC. TYPE FLOW PATERN APERTURE
I! SOLID CORE|A 0°~30° |VWS: VERY WIDELY SPACED HR: HIGH ROUGHJT: JOINT U: UNDETERMINATED |T: TIGHT
ROUNDWATER LEVEL|B 30°~60° |WS: WIDELY SPACED RO: ROUGH FJ: FAULT JOINT L: LAMINAR FLOW VN: VERY NARROW
CLASSIFICATION(RQD) C 60°~80° |MS: MODERATELY SPACED LR: LOW ROUGH|BJ: BEDDING JOINT T: TURBULANT FLOW |N: NARROW
D 80°~90° |CS: CLOSELY SPACED SM: SMOOTH BP: BEDDING PLAN SEPARATI(D: DIALATION FLOW MN: MODERATELY NARH
VP: VERY POOR 0~25 INFILL VCS: VERY CLOSELY SPACED SL: SLICKENSIDE |RF: RANDOM FRACTURE W: WASH-OUT FLOW |MW: MODERATELY WID!
P: POOR 25~50 |CL: CLAY SEEPAGE PLANARITY MB: MECHANICAL BREAK V:VOID FILLING FLOW |W: WIDE
F: FAIR 50~75 |CA: CALCITE FZ: FRACTURE ZONE VW: VERY WIDE
5. GOOD 550 |GY: GYPSUM D: DRY ST: STEPPED
FE: FERRUGINOUS DR: DROPPING UN:UNDULATINGDEPTH: 10.0 TO 20.0 (m) |SHEET 2 OF 2
E: EXCELENT  90~100 |v—rvDROTHERMAL —]1S: IMPORTANT SEEPAGE PL: PLANNER
ZAMIHAN
CONSULTING ENGINEERS

PLATE-A-1-2b



= S
W S . ~ & &
2 E g 2 S % & 5 n
5€383 ~ [ o = Qu BORING NO: BH-3
et 25 E s £ 2 2=
E ago = 3z - PEAK SHEARING STRENGTH =< PROJECT:DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE
IZ2r 7 o © & (KG.ICM?) Thé
g O ©
=) 3 g 2 % 5 B o @ LOCATION: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER)
o < <
< 8 3 & & 30 25 20 15 10 05 00 COORDINATE: X=486132.9  Y=4564223.1 Z=433
0 7 CL- |BROWN, SILTY CLAY (HUMUS LAYER)
ML
25.4 162 | 10 | 62
W+ < sooos ooos| | OGP |GRAY, POORLY GRADED GRAVEL, VERY DENSE.
‘00000 00000
R
1.16 50 YbLY | VULV
2.35]
15 NP | NP | NP 2t T 3t | Saom. oo -
REMOULDED PRt GWL
‘00000 00000
N T | 6w [GRAY, WELL GRADED GRAVEL, VERY DENSE.
000 0000(
ke
000000000
2.1 NP | NP | NP af ig:n o
:00 Z\)Z
000 0000(
5F e
s
‘ 100000 0000
116 i
24 NP | NP | NP | o) | R ;"Sm oo
REMOUL DED VUOLY VUL
000¢ 0000¢
000000000
T s o
s
000 0000(
- 1.16 | N e
18 Ne | NP | NP ek | e PO i v
REMOULDED 00000 gL
T 000 0000¢
100000 0000
o R e
T
116 | |
[
2.3 NP | NP | NP | 10f |32 A gg:gl oo o
REMOULDED e
000t 10000
00000 0000
al s GP- |GRAY, POORLY GRADED GRAVEL WITH SILT, VERY
00000 GM |DENSE.
00000
71 Ne | NP | NP |2} = e
13 i
B
K=
=
-
<
2
15 3

NOTE:

* NUMBER OF BLOWS REQUIRED TO DRIVE A STANDARD PENETRATION SPLIT SPOON 30.0 CM USING 64.0 KG WEIGHT FALLING 76.0 CM.
** GROWND WATER LEVEL
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PROJECT: DESIGN AND CONSTRUCTION OF i
BAGRATASHEN BRIDGE BOREHOLE LOG CLIENT: TUNNEL SADD ARIANA CO.
; TCOCATION: BORDER OF ARMENTA AND
JOB NO :1564-001-01 ROCK CORING GEORGIA (DEBED RIVER)
BOREHOLE NO : BH-3 DRILLING METHOD : CONTINUOUS CORING WATER LEVEL (m) : 2.5
BOREHOLE STARTED: 2018.10.16 ENDED: 2018.10.28 |DRILLING INCLINATION : VERTICAL SAMPLING METHOD :
BOREHOLE PROPOSED DEPTH (m) : 30 SAMPLE: LOGGED BY:ZAMIRAN |INSPECTOR :
BOREHOLE TERMINATED DEPTH (m) : 15.5 COORDINATE X:486132 Y :4564223  Z:433
DISCONTINUTTIES
GEOLOGICAL DESCRIPTION SAMPLH RQD B WATER PRESSURE TEST
. DESCRIPTION =
o =N 5 —
Blg 1k = El<
w3 ol w =|= |  PRESSURE - FLOW z = NEm
2|9 O] w NI o|E n s z T [z[£]Z]s
S1z|18] « | 2| o | E s IR EEREEHRREEEE DIAGRAM £ oo |5|E|ZZ
“lzlel & | & | =2 | ¢ < SHEHEEANAREEEREREE £ 9 |klZ|ElZ
AHERE AR R A R EE R E R B HE B E EAEEEE
-l w =2
al|” w - 5 o] S1=(2|2 slo] |2|Z2|%[3[2]a: L/min/m  K:m/s 6‘30;5@
= o 3 < o« ] S T |Z|w s|2
Ol a0 = E = -
NI
10:
05:
ll:
12:
u SOIL
13:
14:
H  |BLACK, HIGHLY WEATHERED, BASALT, o a
1| 15k o |lola olLlo|Zz ZIN
T |MODERATELY STRONG. R1IB15] 18|22 S
16 |BLACK, MODERATELY WEATHERED, BASALT, 8
H |MODERATELY STRONG. :m =
= <
- -~ o [a)
2| H g |8|w|»|S|8|8|Z =
17: ® »
H END OF LOG
— 18/md
19:
20:
EXPLANATIONS A.P.F SPACING ROUGHNESS DISC. TYPE FLOW PATERN APERTURE
l SOLID CORE|A 0°~30° |VWS: VERY WIDELY SPACED HR: HIGH ROUGH [JT: JOINT U: UNDETERMINATED |T: TIGHT
[® GROUNDWATER LEVEL|B 30° ~ 60°| WS: WIDELY SPACED RO: ROUGH FJ: FAULT JOINT L: LAMINAR FLOW __|VN: VERY NARROW
C 60° ~ 80°| MS: MODERATELY SPACED LR: LOW ROUGH |BJ: BEDDING JOINT T: TURBULANT FLOW |N: NARROW
CLASSIFICATION(RQD) D 80° ~ 90 CS: CLOSELY SPACED SM: SMOOTH BP: BEDDING PLAN SEPARATIOND: DIALATION FLOW MN: MODERATELY NARRO'
VP: VERY POOR _ 0~25 INFILL VCS: VERY CLOSELY SPACED SL: SLICKENSIDE | RF: RANDOM FRACTURE W: WASH-OUT FLOW | MW: MODERATELY WIDE
P: POOR 25~50 | CL: CLAY SEEPAGE PLANARITY | MB: MECHANICAL BREAK V:VOID FILLING FLOW |W: WIDE
F: FAIR 50~75 CA: CALCITE FZ: FRACTURE ZONE VW: VERY WIDE
G: GOOD 75~90 |GY:GYPSUM D: DRY ST: STEPPED
T FERRUGINGUS DR: DROPPING UN:UNDULATING| DEPTH: 10.0TO 20.0 (m) |SHEET2 OF 2
E:EXCELENT  90~100 (oY BROTHERMAL —|!S: IMPORTANT SEEPAGE PL: PLANNER

AMIRAN

Z
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PEAK SHEARING STRENGTH
(KG.ICM?2)

NATURAL MOISTURE
CONTENT (%)
NATURAL DRY

DENSITY (GM./CU.CM)

LIQUID LIMIT (%)

PLASTIC LIMIT (%)

PLASTICITY INDEX (%)
DEPTH IN METERS

BLOWS / FOOT
SAMPLES

BORING NO: BH-4

PROJECT:DESIGNE AND CONSTRUCTION OF BAGRATASHEN BRIDGE

LOCATION: BORDER OFNARMENIA AND GEORGIA (DEBED RIVER)
3.0 25 20 15 10 05 0.0 COORDINATE: X=486152.9  Y=45.64258.3  Z=442.5

(=]

CL

28.9 358 | 19.8 | 16 2r

BROWN, CLAY, SOFT (MAN MADE FILL).

1.3 aF

BASALT

0.7 6f

11 8f

11

12F

14}

NOTE:

LOG OF BORING

* NUMBER OF BLOWS REQUIRED TO DRIVE A STANDARD PENETRATION SPLIT SPOON 30.0 CM USING 64.0 KG WEIGHT FALLING 76.0 CM.
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PROJECT: DESIGN AND CONSTRUCTION OF X
BAGRATASHEN BRIDGE BOREHOLE LOG CLIENT: TUNNEL SADD ARIANA CO.
. LOCATION: BORDER OF ARMENIA AND
JOB NO :1564-001-01 ROCK CORING GEORGIA (DEBED RIVER)
BOREHOLE NO : BH-4 DRILLING METHOD : CONTINUOUS CORING WATER LEVEL (m) : ---
BOREHOLE STARTED: 2018.10.16 ENDED: 2018.10.28 |DRILLING INCLINATION : VERTICAL SAMPLING METHOD :
BOREHOLE PROPOSED DEPTH (m) : 30 SAMPLE: LOGGED BY:ZAMIRAN [INSPECTOR :
BOREHOLE TERMINATED DEPTH (m) : 10 COORDINATE X 486152 Y:456425 Z:442.5
DISCONTINUTTIES
GEOLOGICAL DESCRIPTION SAMPLH RQD » WATER PRESSURE TEST
. DESCRIPTION o
< X & p
el8 Sk = Ele
g = bt g = 'E~ &5 PRESSURE - FLOW E == T Elw
z S g T = =19 o= a >lwlwlk w olz|E[Z]2
3z z S sl 8 < B3] lol8l |wlz|wle DIAGRAM U g|E|E[E
=|Z|8| s | 2| 2| & E wl |EIZ[ 2] 2 |5|2|w|z|2]|2|2|=2| 5|22 A HEHE
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| |MODERATELY STRONG. °
H 3 & | o N 8‘ ofx Z(’) 1S e)
= <
—{ sd
E g o o 8 nlo % Z |~
H [BLACK FRESH, BASALT, STRONG. 3S S I Rl R S kel 1 S
—1 oH o 1%}
— -/H
E § S |w|ao
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1 o
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] : ~ [
= S
u ©
- <H 100| 100 [ E| D
— 10:
END OF LOG
EXPLANATIONS A.P.F SPACING ROUGHNESS DISC. TYPE FLOW PATERN APERTURE
|! SOLID CORE|A 0° ~ 30° [VWS: VERY WIDELY SPACED HR: HIGH ROUGH _ |JT: JOINT U: UNDETERMINATED |T: TIGHT
W GROUNDWATER LEVEL|B 30° ~ 60°| WS: WIDELY SPACED RO: ROUGH FJ: FAULT JOINT L: LAMINAR FLOW __|VN: VERY NARROW
C 60° ~ 80°| MS: MODERATELY SPACED [R: LOW ROUGH __|BJ: BEDDING JOINT T: TURBULANT FLOW |N: NARROW
CLASSIFICATION(RQD) 5 80° ~ 90| CS: CLOSELY SPACED SM: SMOOTH BP: BEDDING PLAN SEPARATION D: DIALATION FLOW _|MN: MODERATELY NARR
VP: VERY POOR 025 INFILL VCS: VERY CLOSELY SPACED SL: SLICKENSIDE | RF: RANDOM FRACTURE W: WASH-OUT FLOW |MW: MODERATELY WID
P: POOR 25~50 | CL: CLAY SEEPAGE PLANARITY _ [MB:MECHANICAL BREAK V:VOID FILLING FLOW |W: WIDE
F: FAIR 50~75 |CA: CALCITE FZ: FRACTURE ZONE VW: VERY WIDE
5,000 ~s90 |GY: GYPSUM D: DRY ST: STEPPED
TE FERRUGINOUS DR: DROPPING UN:UNDULATING _|DEPTH: 0.0 TO 10.0 (m) SHEET1 OF 8
E: EXCELENT 90100 HY: HYDROTHERMAL IS: IMPORTANT SEEPAGE PL: PLANNER
ZAMIRAN
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In- Situ Permeability ( Lefranc) Test Results

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : M.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.10.19

Location: BORDER OF ARMENIA AND GORGIA (DEBED RIVER)  Checked by :

A.D Date :2019.01.07

PERMEABILITY,(K)

BORING NO. | SAMPLE DEPTH (cmis)
(m)
BH-2 4.5~55 2.760x10®
BH-3 5.0~6.0 7.277x1072

ZAMIHAN

CONSULTING ENGINEERS
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PRESSUREMETER TEST RESULTS

DESIGN AND CONSTRUCTION OF BAGRATASHEN

Project: BRIDGE Job No.: 1564-001-01 |Date: 2018.11.03
Owner: TUNNEL SADD ARIANA CO. Boring No.: BH-2 Soil Type: CL
Client: TUNNEL SADD ARIANA CO. Depth (m): 5.5-7.0 Inspector: M.M
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MENARD SHEAR MODULUS=

68.2 Kg/cm?
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DRY DENSITY & MOISTURE CONTENT OF ROCK SAMPLES

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No.: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by :J.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30

Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER)

Checked by : A.D Date: 2019.01.05

. Depth MOISTURE 3
Boring No. m) CONTENT (%) NATURAL DRY DENSITY (g/cm®)
4.0 0.4 2.47
BH-1
6.0 0.7 231
BH-2 15.0 1.6 2.34
4.0 1.3 2.48
BH-4 6.0 0.7 2.85
8.0 1.1 2.82
ZAMIHAN
CONSULTING ENGINEERS
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Slake Durability Test

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No :1564-001-01
Client: TUNNEL SADD ARIANA CO. Test By: M.T
Owner: TUNNEL SADD ARIANA CO. Date: 2019.01.10
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) CHECKED BY: AD
SAMPLE NAME SAMPLE NO. Durablity (%)
4.0 99.45
BH-1
6.0 99.46
BH-2 15.0 99.20
BH-3 14.0 99.55
4.0 99.29
BH-4 6.0 99.50
8.0 99.41
ZAMIHAN
CONSULTING ENGINEERS
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SPESIFIC GRAVITY, ABSORPTION AND POROSITY TEST RESULT

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No : 1564-001-01
Client: TUNNEL SADD ARIANA CO. Done By: J.M
Owner: TUNNEL SADD ARIANA CO. Date: 2019.01.12
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD
. Apparent specific | Bulk specific
Boring No. . . ABSORPTION% POROSITY
g Sample Depth gravity gravity ON% OROS
(m)
4.0 2.61 2.54 0.99 0.028
BH-01
6.0 2.55 2.47 1.27 0.032
BH-02 15.0 2.55 2.44 1.65 0.045
BH-03 14.0 2.67 2.62 0.74 0.019
4.0 2.46 2.37 1.61 0.037
BH-04 6.0 2.83 2.80 0.46 0.010
8.0 2.80 2.78 0.26 0.007
ZCONSULTING ENGINEERS
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Project:

DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE

Job No:

1564-001-01

Client :

TUNNEL SADD ARIANA CO.

Tested by :

JM

Owner:

TUNNEL SADD ARIANA CO.

Date of Testing:

2018.12.30

Location:

BORDER OF ARMENIA & GEORGIA (DEBED RIVER)

Checked by :

AD

Date: 2019.01.05

Percent by weight finer (%)
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Grain Size (mm)

B
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100

TP No.

symbol

DEPTH (m)

D10 (mm)

D30 (mm)

Deo (mm)

Passing#200

Sand

LL

PL

Pl

UNIFIED

BH1

2.00

0.0012
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0.0096

92.3%

8%

34.7

19.4

15.3
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Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER)  Checked by : AD Date: 2019.01.05
§ § g = < bgo § £ qu £ £
100 BN ETS 3+ EY 3+ ﬁ ;0 “ ;' o~ ;0
o %% e ] I I I I
11 L - 1 1 1 1 1 1
90 ’A{" Ly = ! ! ! ! ! !
80 e T | | : : | | |
< 5 t t t t t t t t
< 70 L= < I I 1 1 1 1 1 1
@ K | | | | | | | |
el &«
£ 60 oA | I I I I I I I
e I I I ! I I I I
> 0 [l |7 1 1 1 1 I I I I
g 40 /,' 7 ] ] ] ] ] ] ] ]
> i ' ' ' ' ' ' ' '
2 30 a{ // t t t t i i i i
S i i i i i i i i
o 20 i i i i i i i i
o | | | | | | | |
a
10 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1
0.001 0.01 0.1 1 10 100
Grain Size (mm)

TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 |  Sand LL PL Pl UNIFIED
BH2 —— 2.00 0.0016 | 0.0041 0.0052 96.8% 3% 43.5 23.5 20.0 CL
BH2 —A— 4.00 0.0020 | 0.0052 0.0142 84.5% 16% 33.2 18.8 14.4 CL
BH2 --@-- 6.00 0.0013 | 0.0040 0.0091 94.4% 6% 31.1 17.4 13.7 CL
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Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE ~ Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER) Checked by : A.D Date: 2019.01.05
§ § g = < bgo § £ qu £ £
100 i * i I - = @ KR B N
I 1 il ] | | I I
90 | —— I I ! ! | !
] ] ] ] ] ] ] ]
80 ! ! ! } } } } }
< i i i i i i i i
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= 60 I I I [ [ [ [ [
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R=y 50 | | | | | | | |
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> i i i i i i i i
2 30 t t t t t t t t
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o [ [ [ [ [ [ [ [
a
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0.001 0.01 0.1 1 10 100
Grain Size (mm)
TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 | Sand LL PL PI UNIFIED
BH2 —— 8.00 0.0083 | 0.0250 0.0500 90.1% 10% 42.7 23.3 19.4 CL
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Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER)  Checked by : AD Date: 2019.01.05
§ § g = < bgo § £ qu £ £
100 = * s i A L= N
L — [ [ | | |
1 1 1 1 1 1 1
90 - 1 ! ! ! ! ! ! ! !
s X ; e
Q: 70 el 1 1 i I I I I I
@ e | | T T T T T T
£ 60 " | | | | | | | |
e I I I I I I I I
= 50 1 1 1 1 1 1 1 1
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> / t t t t t t t t
2 30 t t t t t t t t
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0 1 1 1 1 1 1 1 1
0.001 0.01 0.1 1 10 100
Grain Size (mm)
TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 |  Sand LL PL Pl UNIFIED
BH2 —— 10.00 0.0013 | 0.0039 0.0086 93.4% 7% 335 18.6 14.9 CL
BH2 —A— 12.00 1.6804 | 26.3957 49.3060 4.3% 13% NP NP NP GP

CONSULTING ENGINEERS

ZAMIHAN

PLATE A-7-4



Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE ~ Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER)  Checked by : AD Date: 2019.01.05
§ § g = < bgo § £ qu £ £
100 i 3 i 3 i & DA o o
I I I I i & L]
20 I I L L] 4TI i al L
| | ] | | I | y
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10 1 |- =TT 1 1 1 1 1
0 Q= — T 1 1 1 1 1 1
0.001 0.01 0.1 1 10 100
Grain Size (mm)

TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 | Sand LL PL PI UNIFIED
BH3 —— 0.50 0.0027 | 0.0067 0.0621 61.9% 30% 16.2 10.0 6.2 CL-ML
BH3 —A- 2.00 1.1421 | 13.6974 37.0918 1.1% 18% NP NP NP GP
BH3 --8-- 4.00 0.3763 | 2.8273 14.9441 2.1% 35% NP NP NP GW
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Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER)  Checked by : AD Date: 2019.01.05
§ § g = < bgo § £ qu £ £
100 3+ 3+ H* H* H* > [P ] — m__
| | | | | | ] A
1 1 1 1 1 1 [1 1
90 ] ] ] ] ] ] / ] / ]
s i ; A A
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> X i ; 17T | t t
2 30 t t t > Jf t t t t
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0 S . S b [ ] 1 1 1 1 1
0.001 0.01 0.1 1 10 100
Grain Size (mm)

TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 | Sand LL PL PI UNIFIED
BH3 —— 6.00 0.6442 | 5.1863 23.4253 1.7% 27% NP NP NP GW
BH3 —A- 8.00 0.5351 | 4.3191 25.0021 2.8% 28% NP NP NP GW
BH3 --@-- 10.00 0.5842 | 4.0295 22.1689 1.7% 31% NP NP NP GW
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Project; DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA & GEORGIA (DEBED RIVER)  Checked by : AD Date: 2019.01.05
§ § g = < bgo § £ qu £ £
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Grain Size (mm)
TP No. symbol | DEPTH (m) | D4g (mm) | D30 (mm) D60 (mm) Passing#200 | Sand LL PL PI UNIFIED
BH3 —— 12.00 0.1541 1.1228 10.5232 8.4% 38% NP NP NP GP-GM
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Project:

DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE

Job No:

1564-001-01

Client :

TUNNEL SADD ARIANA CO.

Tested by :

JIM

Owner:

TUNNEL SADD ARIANA CO.

Date of Testing:

2018.12.30

Location:

BORDER OF ARMENIA & GEORGIA (DEBED RIVER)

Checked by :

AD

Date: 2019.01.05

Percent by weight finer (%)
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UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Project:  DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by : A.D Date : 2019.01.06
Boring NO: BH-1 Depth: 6 m
Moisture content: 0.7 (%) dry density: 231 (griem’)
Dimension of specimen: H= 155  (cm) D= 83 (cm)
Unconfined compressive strength: 384.12  (kg/em?) Elastic Modulus: 1431  (kglem?)
Poisson' s ratio (v): 0.07
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UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : J.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by : A.D Date : 2019.01.06
Boring NO: BH-2 Depth: 15 m
Moisture content: 16 (%) dry density: 234 (griem’)
Dimension of specimen: H= 171 (cm) D= 83 (cm)
Unconfined compressive strength: 395.29 (kg/em?) Elastic Modulus: 12638  (kglcm?)
Poisson' s ratio (v): -
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UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : J.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by : A.D Date : 2019.01.06
Boring NO: BH-4 Depth: 4m
Moisture content: 13 (%) dry density: 248  (grfem’)
Dimension of specimen: H= 164  (cm) D= 8.3 (cm)
Unconfined compressive strength: 533.93 (kg/em?) Elastic Modulus: 15137  (kg/em?)
Poisson' s ratio (v): 0.1
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UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : J.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by : A.D Date :2019.01.06
Boring NO: BH-4 Depth: 6 m
Moisture content: 0.7 dry density: 2.85 (gr/em’)
Dimension of specimen: H= 8.6 (cm) D= 8.3 (cm)

Unconfined compressive strength: ~ 1,076.19  (kg/cm?)

Elastic Modulus:

6892 (kg/cm?)

Poisson' s ratio (v): -
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UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Project : DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client : TUNNEL SADD ARIANA CO. Tested by : J.M
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by : A.DDate : 2019.01.06
Boring NO: BH-4 Depth: 8 m
Moisture content: 11 (%) dry density: 2.82 (griem’)
Dimension of specimen: H= 7.4 (cm) D= 8.3 (cm)
Unconfined compressive strength: 788.40  (kg/em?) Elastic Modulus: 11712 (kg/em?)
Poisson' s ratio (v): -
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DIRECT SHEAR TEST RESULTS

Shear Stress (kg/cm?)

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: M.J
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD 2019.01.05
Boring No.: BH-02 Depth: 12 (m)
Moisture Content ) 3 . . Degree of .
Test No. (%) Dry Density (gr/cm®) Void Ratio Saturation % Height (cm)
1 4.20 1.8 0.47 23.57 2.54
2 4.20 1.8 0.47 23.57 2.54
3 4.20 1.8 0.47 23.57 2.54
Type of Box: Circular Box Diameter/Width (cm): 6.14 Type of Test =  Fast
25 6
p/fﬂ—A—A
o 5
2 IS
L
g 4
1.5 =
(@}
(%]
- 3
o
1 > £ e
2 2 /.//
(]
0.5 o /
g | * =
wn
0 0
0 5 10 15 0 1 2 3 4
Shear Strain (%) Normal Stress (kg/cm?)
C= 003 kglem’ Phi= 36.9 Degree
Type of Sample: Remolded
Test Normal Stress Peak Shear Stress Shear Strain
No. (kglcm?) (kg/cm?) (%)
1 1.16 0.95 10.42
2 2.35 1.78 8.47
3 3.20 2.35 11.07
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DIRECT SHEAR TEST RESULTS

Shear Stress (kg/cm?)

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: M.J
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD 2019.01.05
Boring No.: BH-03 Depth: 2 (m)
Moisture Content ) 3 . . Degree of .
Test No. (%) Dry Density (gr/cm®) Void Ratio Saturation % Height (cm)
1 4.50 1.75 0.51 23.19 2.54
2 4.50 1.75 0.51 23.19 2.54
3 4.50 1.75 0.51 23.19 2.54
Type of Box: Circular Box Diameter/Width (cm): 6.14 Type of Test =  Fast
3 6
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Shear Strain (%) Normal Stress (kg/cm?)
C= 005 kglem® Phi= 36.8 Degree
Type of Sample: Remolded
Test Normal Stress Peak Shear Stress Shear Strain
No. (kglcm?) (kg/cm?) (%)
1 1.16 1.01 7.82
2 2.35 1.78 10.42
3 3.20 241 10.42
ZAMIHAN
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DIRECT SHEAR TEST RESULTS

Shear Stress (kg/cm?)

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: M.J
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD 2019.01.05
Boring No.: BH-03 Depth: 6 (m)
Moisture Content ) 3 . . Degree of .
Test No. (%) Dry Density (gr/cm®) Void Ratio Saturation % Height (cm)
1 4.40 1.77 0.50 23.45 2.54
2 4.40 1.77 0.50 23.45 2.54
3 4.40 1.77 0.50 23.45 2.54
Type of Box: Circular Box Diameter/Width (cm): 6.14 Type of Test =  Fast
3 6
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Shear Strain (%) Normal Stress (kg/cm?)
C= 014 kglem® Phi= 37.4 Degree
Type of Sample: Remolded
Test Normal Stress Peak Shear Stress | Shear Strain
No. (kglcm?) (kg/cm?) (%)
1 1.16 1.10 13.03
2 2.35 2.00 9.12
3 3.20 2.56 9.12
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DIRECT SHEAR TEST RESULTS

Shear Stress (kg/cm?)

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: M.J
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD 2019.01.05
Boring No.: BH-03 Depth: 8 (m)
Moisture Content ) 3 . . Degree of .
Test No. (%) Dry Density (gr/cm®) Void Ratio Saturation % Height (cm)
1 3.80 1.75 0.51 19.58 2.54
2 3.80 1.75 0.51 19.58 2.54
3 3.80 1.75 0.51 19.58 2.54
Type of Box: Circular Box Diameter/Width (cm): 6.14 Type of Test =  Fast
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Shear Strain (%) Normal Stress (kg/cm?)
C= 005 kglem® Phi= 38.5 Degree
Type of Sample: Remolded
Test Normal Stress Peak Shear Stress | Shear Strain
No. (kglcm?) (kg/cm?) (%)
1 1.16 1.05 9.12
2 2.35 2.05 8.47
3 3.20 2.56 14.98
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DIRECT SHEAR TEST RESULTS

Shear Stress (kg/cm?)

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: M.J
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: AD 2019.01.05
Boring No.: BH-03 Depth: 10 (m)
Moisture Content ) 3 . . Degree of .
Test No. (%) Dry Density (gr/cm®) Void Ratio Saturation % Height (cm)
1 4.30 1.75 0.51 22.16 2.54
2 4.30 1.75 0.51 22.16 2.54
3 4.30 1.75 0.51 22.16 2.54
Type of Box: Circular Box Diameter/Width (cm): 6.14 Type of Test =  Fast
3 6
2.5 ph—hbh & 5
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Shear Strain (%) Normal Stress (kg/cm?)
C= 007 kglem® Phi= 36.5 Degree
Type of Sample: Remolded
Test Normal Stress Peak Shear Stress | Shear Strain
No. (kglcm?) (kg/cm?) (%)
1 1.16 0.98 10.42
2 2.35 1.68 9.12
3 3.20 2.51 9.77
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SPECIFIC GRAVITY TEST RESULTS

DESIGN AND CONSTRUCTION OF BAGRATASHEN

Project: BRIDGE Job No : 1564-001-01
Client: TUNNEL SADD ARIANA CO. Done By: JM
Owner: TUNNEL SADD ARIANA CO. Date: 2018.12.29
Location: BORDER ARMENIAAND GEORGIA (DEBED RIVER) Checked by: AD
Boring No. Sample Depth Specific Gravity
(m) Gs
BH-01 2.0 2.70
2.0 2.73
4.0 2.59
BH-02 6.0 2.66
8.0 2.66
10.0 2.70
2.0 2.94
4.0 2.85
BH-03 6.0 2.66
8.0 2.81
12 281
BH-04 2 2.66
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PERMEABILITY (LABORATORY) TEST RESULTS

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No : 1564-001-01
Client: TUNNEL SADD ARIANA CO. Done By: M.J
Owner: TUNNEL SADD ARIANA CO. Date: 2019.01.05
Location: BORDER OF ARMENIA AND GEORGIA DEBED RIVER)  Checked by: A.D

Boring No. Sample Depth PERMEABILITY
(m) cm/s
BH-2 2.0 1.4 % 10°
BH-2 6.0 2.8x 10°
BH-3 0.5 9.4 %107
BH-3 4.0 3.8x10°
BH-4 2.0 1.1x10°
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CONSOLIDATION TEST RESULTS

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN  job No: 1564-001-01
BRIDGE
Client: TUNNEL SADD ARIANA CO. Tested by: B.S
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2019.01.02
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER) Checked by: A.D
Boring NO: BH-02 Depth: 8.0 (m)
Before Information After
Dry density 1.49 | gr/em® Pc 2.30 Dry density 1.68 | gr/cm’
Void 0.79 - Cc | 0.1386 Void 0.57 -
Height 254 | cm Cs | 0.0334 Height 2.21 cm
Moisture 37.9 % Moisture 33.47 %
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COMPACTION TEST RESULTS

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by: B.S
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIV Checked by: B.E
Boring NO: BH2 Depth (m): 0.5
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Moisture Content (%)
- = =(Gs=2.55 Gs=2.65 — - =Gs=2.75
Maximum Dry Density (g/cm3): 1.68
Optimum Moisture Content(%): 19.7
Type of Test: Modified AASHTO
ZCONSULTING ENGINEERS

PLATE A-13




CBR TEST RESULTS

Project: DESIGN AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested By: B.S

Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.29
Location: BORDER OF ARMENIA AND GEORGIA (DEBED RIVER)  Checked By: B.S Date: 2019.01.08

DEPTH CSII\E/IITD':E}/I%N CBR (%)
BOREHOLE NO. "
(m) (%) DRY BATURATEL
BH-2 0.5 95 34 9

ZAMIHAN
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SOIL CHEMICAL TEST RESULTS

Project:  DESIGNE AND CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested By: M.R
Oowner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
Location:  BORDER OF ARMENIA AND GEORGIA (DEBED RIVER)  Checked By: A.D Date: 2019.01.05
SO ) ORGANIC )
BOREHOLE No. | DEPTH PH CL MATERIAL COs
(m) (%) (%) (%) (mg/l)
2.0 0.099 76 0.027 281 ;
BH-01
6.0 0.007 6.80 0.007 ; ]
2.0 2.085 8.00 0.027 1.37 533.000
4.0 ; - - 1.04 466.400
6.0 - - - - 166.500
BH-02
10.0 3.219 8.3 0.027 3.12 150.000
12.0 ; , ; 3.04 90.000
15.0 0.059 6.8 0.009 . 0.000
05 0.090 76 0.018 2.92 ;
BH-03 8.0 0.124 6.7 0.018 0.168 ;
14.0 0.048 7.2 0.011 0.51 ;
2.0 0.549 76 0.043 2.05 ;
BH-04
6.0 0.009 7.4 0.018 ; ;
ZCONSULTlNG ENGINEERS
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POINT LOAD TEST

Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE  Job No: 1564-001-01
Client: TUNNEL SADD ARIANA CO. Tested by : JM
Owner: TUNNEL SADD ARIANA CO. Dateof Testing: 2018.12.30
L ocation: BORDER OF ARMENIA & GEORGIA (DEBED RIVER) Checked by: A.D
BORING NO. DEPTH ucs=
(m) (kglem2)
4.0 358
BH-1
6.0 403
BH-02 15.0 418
BH-03 14.0 473
4.0 528
BH-04 6.0 1309
8.0 854
* Equivalent Unconfined Compressive Strength

PLATE A-16




Direct Shear of Joint

Shear Stress (kg/cm?)

Project: DESIGN & CONSTRUCTION OF BAGRATASHEN BRIDGE Job No: 1564-001-04
Client: TUNNEL SADD ARIANA CO. Tested by: B.S
Owner: TUNNEL SADD ARIANA CO. Date of Testing: 2018.12.30
L ocation: BORDER OF ARMENIA & GEORGIA (DEBED RIVER) Checked by: B.E
Boring NO: BH4 Depth: 4 (m)
16
14
T 12 /
(&)
3 8
5 /
£ 6
5 /
5 | —
3|,
0
10 0 5 10 15

Shear Strain (%)

Normal Stress (kg/cm?)

C= 172 kglem’ Phi= 37.0  Degree
Type of sample: Undisturbed
Test Normal Stress  |Peak Shear Stress Shear strain
No. (kglem?) (kglem?) (%)
1 5.00 5.60 7.00
2 10.00 9.30 7.33
3 15.00 12.90 8.47
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by fibrous texture

. e Groupe
Field Identification Procedures Symbols Typical Names Laboratory Classification Criteria
Exciuding particles larger than 3 in. & basing fractions on estimated weights) a
. K Dgo
o £ - . N . — Cy= Greater than 4
2 = Wide range in grain size & substantial amounts of all ow Well graded gravels, gravel-sand mixtures, g < v Do
> o g |intermediate particle sizes little or no fines 8 2 (Dgo)?
= L c = S DX Do Between 1& 3
o =
% = S 2 o . 8 50 10
[z - . . R . [<&} (%)
E 2 § S |Predominantly one size or a range of sizes with some Poorly graded gravels, gravel-sand H s & 2 . . .
2 o 2 . . f e . " " @ 'S o
%) £ o GP ‘> S £E 2 Not meeting all gradation requirement for GW
g £ g intermediate sizes missing mixtures, little or no fines S “w'HF z8
g5 8,88 28
5z 3 8 > I . - . % g NS E * .
2 w;‘; § g E 2 :%, bNec:S\;,)vI)astlc fines (for identification procedures, see ML oM SSI:Itt)r/n ig;z\r/ssls, poorly graded gravel-sand- < % 3 % s ﬁ;tfrl?:ergorll/:n}lisSblef:;\?/‘; Above "A" line with 2/
. E © sTE 1EE g =g S ' between 4 & 7 are
©w = < =
] £ § f B = E g § cl } I ded -sand % 3 § Atterberg limits above |borderline cases requiring
= = Q . . . e . =t - = - .
3 E S = S £ 3z & 2 [Plastic fines (for identification procedures, see CL below) GC aye){ gravels, poorly graced gravel-san £ Q "A" line, with P/ greater |use of dual symbols
s S 8 3 > g 2[5 8 clay mixtures c 8 than 7
s = S 5
g g = E gé @ g g C Deo Greater than 6
< = i . o i g =
Z £ § =] ] s sl g & |wide range in grain size & substantial amounts of all sw Well graded sands, gravelly sands, little or "’i @ VT Dy
© e 1 e S8 FZ| 5% [intermediate particle sizes no fines 2 3 (Dgo)?
§ S 2 ga 22 = s g = Dox Do Between 1& 3
< % g % 2 2 § 5 5 £ 60 X Y10
2 2382 82 i . . . . 2 E o ¥
CH £<°5 E _F’redomlpantly one size or a range of sizes with some sP Poorly'graded sands, gravelly sand, little g2 654 Not meeting all gradation requirement for GW/
£l € 89 3 = |intermediate sizes missing or no fines 5 S g 8
8|l &8 2 25 < s s o
El 835> 3 & 2% %
? T < O 2 2[Nonplastic fines (for identification procedures, see ML Silty sands, poorl raded sand-silt | = 85 = Atterberg limits below . .
2 €5 [ 8¢ P ( p SM .ty poorly S 32 % o 9 Above "A" line with £/
= < ; = below) mixtures = ) A" line, or P/ less than 4 between 4 & 7 are
@ £S 5 6 5
E g £ § § § ol ’ | ded del §_ Atterberg limits below |borderline cases requiring
5 S 3 B 2 [Plastic fines (for identification procedures, see CL below) sC ayey sands, poorly graded sand-clay A "A" line, with A/ greater |use of dual symbols
3 £ 5 mixtures
2 = than 7
f Identification Procedures on Fractions Smaller than No. 40 Sieve Size
3 Dry Strenght Dilatancy Toughness
% (crushing cha- (reaction to (consistency near
'g racterisitics) shaking) plastic limit)
N IS Inorganic silts & very fine sands, rock 60  —— —f—-2- 1 "
N S >=20 None to slight Quick to slow None ML |flour, silty or clayey fine sands with slight [ Camparing soils at equal liquid Kmit 1 o
g Z s E¢ plasticity X 50 - ] e
a g 2 ¥ o8 3 = t—T - 5 -
© é s b 2 g_f Inorganic clays of low to medium S 40 |~ Toughness and dry strength increase — 1
3 £ 3 »=8 Medium to high | None to very slow Medium CL  |plasticity, gravelly clays, sandy clays, silty | = [= with increasing plastiody index o 22 -
g E 2 clays, lean clays 230 ———+ = -~
% ¢ S S R
(=2 5 —
@ "z; S Slight to medium Slow Slight OL  |Organic silts & organic silt-clays of low 2 20 3 T 2 BRI )
[ g plasticity o g ol el - 3
= N N N - R o
5 Inorganic ~silts, ~ micaceous  or FL-mL et I B :;
g L ER Slight to medium |  Slow to none Slight to medium MH |diatomaceous fine sandy or silty soils, 00 10 20 30 40 50 60 70 80 90 100
=g elastic silts T
s 2E Liquid limit
2858 High to very high None High CH  |Inorganic clays of high plasticity, fat clays Plasticity chart
[ § for laboratory classification of fine grained soils
Medium to high | None to very slow | = Slight to medium OH  |Organic clays of medium to high plasticity
. e Readily identified by colour, odour, spongy feel & frequentl . -
Highly Organic Soils Y Y pongy q v Pt Peat & other highly organic soils

From Wagner, 1957.

a. Bounaary classifications. Soils possessing characteristics of two groups are designated by combinations of group symbols. For example GW-GC. Well graded gravel-sand mixture with clay binder.

b. All sieve sizes on this chart are U.S. standard.

- UNDISTURBED SAMPLE LOCATION
& DISTURBED SAMPLE LOCATION
IZ SPLIT- SPOON SAMPLE LOCATION

UNIFIED SOIL CLASSIFICATION SYSTEM

KEY TO SAMPLE

1 CcPT(NO SAMPLE RECOVERY)
[] NO SAMPLE RECOVERY
X coresampLE

confining pressure (kg/lcm?) —> 2

1

KEY TO STRENGHT TEST DATA

TRIAXIAL COMPRESSION TEST

pockeT PENETROMETER TEST M  UNCONFIED COMPRESSION TEST

]  DIRECT SHEAR TEST

TORVANE TEST

EXPLANATION
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COMPRESSIVE STRENGTh OF INTACT ROCK

TERMINOLOGY COMPRESSIVE STRENGTH SYMBOLS
Very Weak Rock Below 12.5 Kg / cm’ Vi
Weak Rock 12.5-50 VI
Moderately Weak Rock 50-125 \Y
Moderately Strong Rock 125-500 v
Strong Rock 500-1000 11|
Very Strong Rock 1000-2000 I
Extremely Strong Rock Over 2000 I
ROCK MASS

TERMINOLOGY FOR FRACTURE FILLING MATERIALS

DESCRIPTION DEFINITION
Clean No fracture filling material
Stained Coulo_uratlon of rock only. No recognisable filling
material
Filled

Fracture filled with racognisable filling material

REFERENCES:
GEOLOGICAL SOCIETY ENGINEERING GROUP ( GSEG ),
THE DESCRIPTION OF ROCK MASSES FOR ENGINEERING
PURPOSES. QUART. JOUR. ENG. GEOL., 10.NO.4,1977,LONDON.

ZAMIRAN
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* A Classification for Weathering
( From the Geol. Soc. London. Engng. Gp. Working Party Report 1970 )

Class Symbol Application
1A F Fresh: no sign of weathering
B FW Faintly Weathered; Weathering limited to the surface of discontinuities

Slightly Weathered; penetrative weathering developed on open

. SW discontinuities but only slight weathering of rock material.

Moderately Weathered; weathering extends throughout the rock mass but
Il MW o .

the rock material is not friable.

Highly Weathered; weathering extends throughout the rock mass and the
v HW L .

rock material is not friable.

Completely Weathered; the rock is wholly decomposed and in friable
\% CW L :

condition but the rock texture and structure are pressive.
VI RS Residual soil; a soil material with the original texture and ineralogy

completely destroyed.

** A Classification for Rock Quality
( Called Rock Quality Designation or RQD after Deere et al. 1966 )

RQD(%) Description of Rock Quality
90-100 Excellent
75-90 Good
50-75 Fair
25-50 Poor
0-25 Very Poor
Note: RQD= Summed length of core sticks greater than 10cm (4in.) in length expressed

as a percentage of the drilled length

REFERENCES:

* GEOLOGICAL SOCIETY ENGINEERING GROUP (GSEG), THE LOGGING OF ROCK
CORES FOR ENGINEERING PUPOSES, QUART. JOUR. ENG. GEOL, 3.NO.1, 1970. LONDON

** DEFER,D,etal. (1966) DESIGN OF SURFACE AND SUBSURFACE CONSTRUCTION IN
ROCK, 8th SYMP. ROCK MEAHANICS UNIV. MINNESOTA. PUB. AMER. INST. MINING
ENG. 1967.
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GeoMatic

DRIVING OR PUSHING
MECHANISM

COUPLING

WATER OUTLETS

NOTCHES FOR ENGAGING
PUSHING TOOL

NEOPRENE CASKET

HEAD
\

-

Y

™

SPLIT BARREL —
(TO PACILITATE REMOVAL OF CORE
SAMPLE)

NOTE:

"HEAD EXTENSION" CAN BE
INTRODUCED BETWEEN "HEAD" AND
"SPLIT BARREL"

BIT — L

SOIL SAMPLER
TYPE "U"

-

: NN TS

4
1
14
| ) e
A
g
1

—

SPLIT BARREL

LOCKING RING

SPLIT FERRULE

CHECK
VALVES

Y yidd
+ \

VALVE CAGE

CORE-RETAINER
RINGS
(2-1/2" 0.D. BY 1" LONO)

CORE-RETAINING
DEVICE

|

THIN-WALLED
SAMPLING TUPE
(INTERCHANGEABLE
LENGTHS)

ALTERNATE ATTACHMENTS

SERVICE.

SOIL SAMPLER MODEL 383

ILLUSTRATED HERE IS A CUT AWAY VIEW OF THE
SOIL SAMPLER OFFERED BY GEOMATIC. THE BASIC
DESIGN OF THE SAMPLER HAS BEEN PROVEN BY
OVER FORTY YEARS OF RUGGED, RELIABLE FIELD

CORE-RETAINER
DEVICE
RETAINER RING
RETAINER PLATES

(INTERCHANGEABLE WITH OTHER

TYPES)
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CORE BOXES-BH1 (0 to 5 m)
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CORE BOXES-BH1 (0 to 5 m)


CORE BOXES-BH1 (5 to 6 m)
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CORE BOXES-BH1 (5 to 6 m)


CORE BOXES-BH(1(0 to 5 m)
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CORE BOXES-BH2 (0 to 5 m)


CORE BOXES-BH(1(5 to 10 m)
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CORE BOXES-BH2 (5 to 10 m)


CORE BOXES-BH(10 to 14 m)
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CORE BOXES-BH2 (10 to 14 m)


CORE BOXES-BH3 (0 to 5 m)
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CORE BOXES-BH3 (0 to 5 m)


CORE BOXES-BH3 (5 to 10 m)
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CORE BOXES-BH3 (5 to 10 m)


CORE BOXES-BH3 (10 to 15 m)
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CORE BOXES-BH3 (10 to 15 m)


CORE BOXES-BH3 (15 to 100m)
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CORE BOXES-BH3 (15 to 18 m)


CORE BOXES-BH4 (0 to 5 m)



LENOVO
Typewritten text
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CORE BOXES-BH4 (5 to 10 m)
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